Pharmacological properties of hydrophilic and lipophilic derivatives of octreotate.
Derivatives of somatostatin (SST) represent the most important peptides for receptor targeting in oncological applications. Whereas the pharmacophor in somatostatin receptor-affine substances has been thoroughly investigated, the influence of modifications at the N-terminal has not yet been systematically studied. In order to investigate the influence of hydrophilic versus lipophilic modifications at the N-terminal end, a series of homologous derivatives of Tyr3-octreotate modified with oligomers of ethylene glycol or fatty acids were synthesized. For this purpose, Tyr3-octreotate was assembled using solid phase peptide synthesis and the fatty acids or oligomers of ethylene glycol were conjugated to the N-terminal end. The oligomers of ethylene glycol were activated by 4-nitrophenylchloroformate to obtain carbamate-linked hydrophilic compounds. The receptor affinities of these compounds were determined by competition experiments with [125I]Tyr3-octreotide on rat cortex membranes. The hydrophilic derivatives and the short chain lipophilic derivatives revealed IC50 values between 0.66 +/- 0.02 nM and 2.16 +/- 0.31 nM respectively. After labeling with (125)I the organ distribution of selected derivatives was investigated in Lewis rats bearing the rat pancreatic tumor CA20948. All of the compounds showed high tumor uptake. The peptides conjugated to oligomers of ethylene glycol showed low uptake into the liver and kidneys. Increasing the length of the fatty acids resulted in a remarkable decrease in kidney uptake. In conclusion, the systematic modifications at the N-terminal result in a low effect on the receptor affinity but allow the modulation of the pharmacokinetic properties of octreotide derivatives.